Modification of the Ribosome and the Translational Machinery during Reduced Growth Due to Environmental Stress.
Escherichia coli strains normally used under laboratory conditions have been selected for maximum growth rates and require maximum translation efficiency. Recent studies have shed light on the structural and functional changes undergone by the translational machinery in E. coli during heat and cold shock and upon entry into stationary phase. In these situations both the composition and the partitioning of this machinery into the different pools of cellular ribosomes are modified. As a result, the translational capacity of the cell is dramatically altered. This review provides a comprehensive account of these modifications, regardless of whether or not their underlying mechanisms and their effects on cellular physiology are known. Not only is the composition of the ribosome modified upon entry into stationary phase, but the modification of other components of the translational machinery, such as elongation factor Tu (EFTu) and tRNAs, has also been observed. Hibernation-promoting factor (HPF), paralog protein Y (PY), and ribosome modulation factor (RMF) may also be related to the general protection against environmental stress observed in stationary-phase E. coli cells, a role that would not be revealed necessarily by the viability assays. Even for the best-characterized ribosome-associated factors induced under stress (RMF, PY, and initiation factors), we are far from a complete understanding of their modes of action.